Carum copticum (Benth. & Hook.) Syn. Trachyspermum ammi L. (Sprague) is a aromatic Umbellifer of medicinal importance. The seed is a commercial source of a stearoptene, p-cymene and terpene with traces of pinene and dipentene. The oil of Carum is stimulant, carminative and anti-spasmodic in property. The seeds are also used as a spice or condiment. Shah (1953) first reported the somatic chromosome number of Carum copticum as 2n=18. Sharma and Ghosh (1954) have studied chromosome complement of nine different genera of Umbelliferae. Sharma and Bhattacharya (1959) based on mitotic studies in 17 genera described interrelationships among them from the evo lution point of view. The present paper deals with cytological studies with special reference to meiotic analysis. Material and methods Meiotic analysis: Chromosomes were medium-sized and clumped into a dense mass. As this clumping persisted till the middle of diplotene , it was difficult to ana lyse the pachytene stage. During diplotene, the chromosome configuration was only of bivalents , no trivalents or multivalents were observed. The chiasma frequency at late diplotene varied from 22.1 to 23.2 per cell and 2.45 to 2 .57 per bivalent. The number of chiasmata was generally more in the longer bivalents and majority of them possessed coefficient at late diplotene, diakinesis and metaphase I. three chiasmata. The details of meiotic analysis are given in Tables 2-4 . The decrease in the chiasma frequency was steady from diakinesis to metaphase with an increase in the terminalization coefficient. The bivalents were condensed in the form of 'Y' or rods and rings, and were well distributed in the cytoplasm.
During metaphase I, the nucleolus disappeared, the chromosomes condensed maximum and were seen as rings and rods. The terminalization was almost com plete (0.903-0.952).
Five plants were studied for chiasma distribution. The mean of 30 PMCs for each plant was calculated for inter and intranuclear variance. Intranuclear vari ance measures the variation in the distribution of chiasmata between the bivalents of the same cell and the internuclear variance measures the distribution of chiasmata between the bivalents of different cells. The positive correlation is suggested when the internuclear variance exceeds the intranuclear variance while it is negative in the opposite case. In the present analysis four out of five plants showed negative cor relation.
During anaphase I in all the cases, the separation of chromosomes proceeded in a normal way with chromosomes at each pole. Chromosomes at metaphase II were very much condensed when compared with the chromosomes in mitosis. The anaphase and telophase II were normal and hence pollen fertility was very high (89.9%). Cytokinesis was simultaneous. Few irregularities like precocious move ment of chromosomes at metaphase-I and laggards at anaphase were observed. (Table 3) . When one increases the other decreases. The increase in the percentage of rod bivlents at meta phase could be explained on the basis that during diplotene and diakinesis, there might have occurred differences in the linear arrangement of genes on the chromo somes. It means that a pair of chromosome may have the same genes in totality but their sequential arrangement might have been altered resulting in loose pairing which in turn increases the percentage of rod bivalent. The constancy in the per centage of ring and rod bivalents indicates the possible genetic control. However , the extent of this genetic control is not understood. Table 4 shows that the intranuclear variance is more than the internuclear vari ance in four out of five plants of Carum copticum. In one plant however at meta phase intranuclear variance is low (0.2033) compared to internuclear variance (0.2643). This indicates that even though the plants are grown in the same environ ment they show fluctuation in the chiasma frequency. Rowland (1958) on the basis of studies in Vicia faba states that there is a tendency to restrict chiasmata within a close limit. According to him size of the chromosomes and their homology as well as the localization of chiasmata and the number of bivalents in a cell are some of the important factors limiting the chiasma frequency in a cell. Mather (1963) have proposed a hypotheis of "Competition" to explain the chi asma distribution. According to him there is an upper limit in the total number of chiasmata. Once this upper limit is reached, a competition sets in between bivalents and chiasmata. A positive correlation suggests that there is almost no influence of chiasma distribution of one bivalent over the other. This has been attributed by him to the influence of environment and heterozygous nature of population. Basak and Jain (1963) supported this hypothesis on the basis of their findings in Delphini um. According to them, each bivalent has a capacity to form a minimum number of chiasmata independently, beyond which, competition sets in for an extra number of chiasmata in the nucleus. Dnyansagar and Sudhakaran (1968) have suggested that the genotypic control of chiasmsa distribution and negative correlation are the out come of the control mechanisms which are influenced by the length, number of chromosomes and physiological conditions of the cells. Thus in C. copticum the positive correlation is associated with a high internuclear variance. An increase in the intranuclear variance is corresponding to the decrease in the chiasma frequency.
A few PMCs in C. copticum show irregularities like non-synchronization of the chromatid in meiotic phases, chromatid bridge, laggard and precocious move ment of chromosomes. The non-synchronization of the divisional stages is perhaps common feature in nature. Frankel (1940) considered this phenomenon in Hebe as an effect of male sterility gene. During the present study it was observed that most of the plants showed meiotic irregularities with varying percentage of pollen sterility along with non-synchronization.
At any rate, non-synchronization does not seem to offer disadvantage to the plants. On the contrary, its more or less uni versal occurrence in most of the advanced families leads one to believe that it is sort of an advantageous adaptation which acts to prolong reproductive period of the plants by regulating phasewise maturation and producton of pollen grains. Thus present findings support the advanced nature of this plant in the family Umbel-liferae. The presence of inversion bridges in some of the PMCs indicates that the structural changes in chromosomes occur in the life histories of these plants.
The lagging bivalents and chromosomes occur due to delayed terminalization of chiasmata or stickiness of the chromosome ends. This situation indicates that even within a cell, different chromosomes may often have different meiotic rhythms showing lack of coordination between the chromosomes. Such behaviour accord ing to Kampanna and Seetharam (1972) is the outcome of hybridity. However, Sharma and Ghosh (1954) on their studies on the cytogenetics of Umbellifers con cluded that in this family there is no evidence of occurrence of numerical multipli cation of chromosomes and hybridization.
So the only alternative to explain the mechanism of speciation is the suggestion of the incidence of structural rearrange ment of chromosome segments. 
